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Art Unit: 2873 

DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 03/29/2004 was considered by 
the examiner. 

Claim Rejections - 35 USC§102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-9 are rejected under 35 U.S.C. 102(b) as being anticipated by Aboutalib et al. 
(US 5, 859, 686). 

Regarding claim 1, Aboutalib discloses, a method of tracking movement of a subject's 
eye between first and second successively generated video images after a position of the subject's 
eye in said first video image has been identified, comprising the steps of: 

defining a first state vector for the first video image corresponding to the identified 
position of the subject's eye (Column 6, lines 45-51); 

defining an eye template in said second video image based on said first state (Column 6, 
lines 51-61), and defining a search window comprising said eye template and a portion of the 
second video image surrounding said eye template (Column 9, lines 6-13 and Column 10, lines 
56-64); 

forming a difference image corresponding to differences between said search window 
and a corresponding portion of said first video image (Column 1 1, lines 3-12); 
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processing said difference image to detect a specified movement of the subject's eye and 
a corresponding center of movement (Column 1 1, lines 13-31); 

if the specified movement of the subject's eye is not detected, defining a second state 
vector corresponding to the location of the subject's eye in the second video image based on a 
correlation technique (Column 4, lines 2-11); and 

if the specified movement of the subject's eye is detected, defining the second state vector 
based on the corresponding center of movement (Column 4, lines 24-3 1). 

Regarding claim 2, Aboutalib discloses, the method of claim 1, including the steps of 

computing a sum of absolute differences between said search window and a 
corresponding portion of said first video image (Column 10, lines 56-64); and 

setting said second state vector equal to said first state vector if the computed sum of 
absolute differences is less than a predefined threshold (Steps 302-324 of Figs. 3 A, B and C). 

Regarding claim 3, Aboutalib discloses, the method of claim 1, wherein the step of 
processing said difference image includes the steps of: 

identifying candidate regions of said difference image that are size-wise consistent with 
facial features of the subject (Column 1, lines 59-67 and Column 2, lines 1-40); 

establishing an eye model defining image characteristics of the subject's eye and a non- 
eye model defining image characteristics of facial features other than the subject's eye (Column 
1, lines 59-67 and Column 2, lines 1-7); 

computing deviations of a selected candidate region from said eye model and said non- 
eye model (Column 1, lines 59-67 and Column 2, lines 1-40); and 
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detecting the specified movement of the subject's eye when the deviation of the selected 
candidate region from the non-eye model is greater than the deviation of the selected candidate 
region from the eye model (Column 2, lines 41-64). 

Regarding claim 4, Aboutalib discloses, the method of claim 3, including the steps of: 

successively selecting said candidate regions (Column 10, lines 40-51); and 

detecting the specified movement of the subject's eye when at least one of the selected 
candidate regions has a deviation from the non-eye model that is greater than its deviation from 
the eye model (Column 11, lines 47-58). 

Regarding claim 5, Aboutalib discloses, the method of claim 3, including the step of: 

detecting said center of movement in accordance with a centroid of the selected candidate 
region (Column 9, lines 36-48). 

Regarding claim 6, Aboutalib discloses, the method of claim 1, wherein the step of 
defining the second state vector based on a correlation technique includes the steps of: 

computing correlation values based on a comparison of said eye template with different 
regions of said search window, and selecting a first region for which the computed correlation 
value is highest (Column 4, lines 2-24); 

establishing an eye model defining image characteristics of the subject's eye and a non- 
eye model defining image characteristics of facial features other than the subject's eye (Column 
1, lines 59-67 and Column 2, lines 1-7); 

computing deviations of the search window regions from said eye model, and selecting a 
second region for which the computed deviation is lowest (Column 4, lines 45-67); 
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defining the second state vector according to a center of the first selected region if said 
first selected region is determined to be more reliable than said second selected region (Column 
11, lines 4-31); and 

defining the second state vector according to a center of the second selected region if said 
second selected region is determined to be more reliable than said first selected region (Column 
1 1, lines 65-67 and Column 12, hnes 1-22). 

Regarding claim 7, Aboutalib discloses, the method of claim 6, including the step of 
determining that said first selected region is more reliable than said second selected 
region when the correction value corresponding to said first selected region exceeds a correlation 
threshold, and the deviation of said second selected region from said eye model is greater than a 
deviation of the second selected region from said non-eye model (Column 1 1, lines 4-31). 

Regarding claim 8, Aboutalib discloses, the method of claim 6, including the step of 
determining that said second selected region is more reliable than said first selected 
region when the correction value corresponding to said first selected region is less than a 
correlation threshold, and the deviation of said second selected region from said eye model is 
less than a deviation of the second selected region from said non-eye model (Column 1 1, lines 
65-67 and Column 12, lines 1-22). 

Regarding claim 9, Aboutalib discloses, the method of claim 6, including the steps of 
computing a first variance of search window patches surrounding a center of the first 
selected region, and a second variance of search window patches surrounding a center of the 
second selected region (Column 7, lines 23-28, 41-46 and 49-56); 
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determining that said first selected region is more reliable than said second selected 
region when the first variance exceeds the second variance (Column 11, lines 4-31); and 

determining that said second selected region is more reliable than said first selected 
region when the second variance exceeds the first variance (Column 1 1, lines 65-67 and Column 
12, lines 1-22). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to appUcant's 
disclosure. The flowing disclosures substantially teach eye movement tracking between first and 
second generated images in which the position of the subject's eye is identified in the first image: 

Hutchinson (US 4, 973, 149) 

Ogawa (US 6, 571,002) 

Gerhardt et al. (US 5, 481, 622) 

Kondo et al. (US 2003/01 18217) 

Durnell (US 2004/0196433) 

Chemyak (US 7, 044, 602) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DaWayne A. Pinkney whose telephone number is (571) 270- 
1305. The examiner can normally be reached on Monday-Thurs. 8 a.m.- 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Ricky Mack can be reached on (5.71) 272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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